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Abstract 
Environmental regulations and public pressure lead more and more companies to adopt an ecodesign approach. Nevertheless, this desirable 
change is slowed down by some difficulties in integrating the ecodesign tools and methods in the already complex product’s development 
process. In parallel to other initiatives which try to develop global platforms with interoperable tools or to propose management tools to drive 
the ecodesign integration, we believe that a knowledge centered approach is necessary to support the ecodesign processes in a perennial way.  
Thus, the aim of this paper is to identify situations in which lack of knowledge can affect ecodesign activities and how to overcome these 
difficulties. A brief literature review emphasizes the key role of knowledge in design and explains the reasons why this role is exacerbated in 
ecodesign. Based on empirical material and academic papers, we define some scenarios that illustrate some key knowledge issues in ecodesign, 
and that show how some functionalities could help to overcome these difficulties during the design process. Finally, we suggest integrating 
those functionalities into a collaborative platform. Focused on interactions between the ecodesign stakeholders, its main purpose would be to 
support knowledge construction and knowledge sharing. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the International Scientific Committee of “24th CIRP Design Conference” in the person of 
the Conference Chairs Giovanni Moroni and Tullio Tolio. 
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1. Introduction 
In recent years, the industrial world has been confronted 
with more and more stringent environmental regulations 
related to product’s life-cycle, as well as a growing public 
pressure. This results in compliance requirements of the 
products to new and complex rules, in various sectors of 
activity. Examples are European directives WEEE, RoHS, 
EuP and ELV. 
Following this, many companies try to adopt an ecodesign 
approach. Ecodesign is the introduction of the environment as 
a new point of view during product design [1]. In an ecodesign 
process, designers try to reduce the environmental impact of 
the product while keeping the usual objectives of 
competitiveness, quality, and time to market. 
Although ecodesign as a process is a relatively new 
concern in industry, almost three decades of research in the 
domain have generated numerous tools and methods [2,3], 
more or less complex, and whose usefulness is sometimes 
questionable. Actually, concrete applications of ecodesign 
methods and tools in industry are still limited [2], and often 
performed in an ad hoc manner, without real long term 
perspective. 
Analyzing the literature on ecodesign, Reyes et al. notice 
that integration of ecodesign tools and methods in the design 
process has not been considered adequately, leading to a 
confusing environment for the design stakeholders [4] . They 
conclude on the necessity for companies to have supporting 
tools for managing this integration, and propose to drive 
integration through a step by step approach that relies on 
different combinations of some integration drivers. 
Another approach of integrating ecodesign in product 
design relies on linking the environmental assessment tools 
with more classical design tools such PLM or CAD [5]. This 
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leads to a platform concept, where design tasks are facilitated 
by a more seamless flow of information between the tools[6]. 
However, the efficiency of such platforms will remain limited 
if restricting the focus to the connection of tools. In such a 
new, complex and fuzzy domain, it is necessary to address 
also the interactions between the design stakeholders. These 
interactions are essential for knowledge construction and 
knowledge transfer, which are both required for an actual and 
efficient integration of the ecodesign perspective in the 
development process of manufactured products. 
In this paper, this crucial issue of integrating ecodesign 
through a knowledge perspective is considered. Situations 
where designers are facing a lack of ecodesign knowledge are 
highlighted and the way they are constructing knowledge in 
those situations is examined. Then, different support 
functionalities are identified, which can help them during this 
process of knowledge creation/sharing. The final objective is 
to integrate those support functionalities in their usual design 
activities to increase the opportunity to take into account 
environmental issues. 
In the following section, a literature review underlines the 
importance of knowledge in design activities and the 
particular features of ecodesign, to go more in details on our 
research questions. Then, section 3 successively presents the 
research approach, the first results we get, and their 
implications for a knowledge support platform. The fourth 
section concludes the paper and gives some orientations for 
the continuation of works. 
 
2. Literature review 
2.1. Knowledge in design 
To quote Hatchuel [7] “Design is one of the most 
fascinating activities of the mind”. Design is by nature 
cognitive [8], and we can’t separate design activities from 
knowledge. In addition, Davenport [9] underlines that 
knowledge is specific to each designer. 
As recommended by Wilson [10], we take care to 
distinguish between knowledge and information. Knowledge 
is an individual mental process and information is its 
expression. In that sense, contrary to information knowledge 
is impalpable, invisible. This highlights the difficulty of both 
its construction and sharing. Moreover, skills are the ability of 
someone to use their knowledge. Therefore, an engineering 
analyst has some knowledge in finite elements analysis and 
can use this knowledge by performing numerical studies. He 
might try to share this knowledge by the writing of best 
practices. Nevertheless, these best practices are nothing but 
information, and knowledge transfer occurs when another 
engineer is able to understand, assimilate and process this 
information, hence constructing meaning and building his 
own knowledge.  
Many initiatives have been undertaken, in both academy 
and industry, in order to deal with knowledge in design. A 
classical reason is the retirement of senior employees [11], or 
more generally people turn-over [12]. The aim is to find a 
way to preserve people’s knowledge and make it available for 
the company. This often leads to a codification approach [13] 
and gathering, classifying or making information available are 
usual functions. They proved to be useful for improving the 
design process, but not sufficient for the sharing of tacit 
knowledge  [14]. In addition, most of these initiatives are 
based on the assumption that knowledge already exists, which 
is often not the case in ecodesign, as we will see in the next 
section. 
2.2. Ecodesign 
Vallet et al.[3], who explore the eco-design tools through 
experts’ practices, observe some similarity between design 
and ecodesign. But they also noticed that some activities are 
of special interest in ecodesign: i.e. the environmental 
assessment. Environmental assessment is claimed by [15] as a 
key activity of the ecodesign process. It can be performed to 
identify environmental improvement potentials [16] or to 
check an ecological performance [17]. That is a key approach, 
as mechanical analysis or thermal analyses can be in current 
projects, but there are still difficulties to use it because: 
 
x Expert knowledge is still necessary, and not well 
established or shared 
x Criteria used to make decision during the design are still 
fuzzy, and constantly moving. For example, rare metals 
stocks are decreasing, and in the future we may have to 
increase their recycling [18]. 
 
So, design teams have to integrate and manage those 
specific points. This is not the case with well-established 
engineering approaches based on well-established models and 
knowledge.  
Moreover, Dufrene et al. [1] describe the way in which 
ecodesign changes integrated design, and especially because 
of the multi-criteria and multi life-cycle phases to take into 
account. Indeed, Taking the whole product life-cycle into 
consideration makes companies expand their design team 
which are not limited to engineers [19,20]. For example, a 
supplier, as a specialist of a technology, can be strongly 
involved in an ecodesign process, due to energy consumption 
or specific material associated with this technology [21]. 
Another example is dealing with the end-of-life phase of the 
product life-cycle. Kuo [6] notices some issues linked to 
knowledge aspect. Indeed, the recycling companies are often 
the only ones that have the key knowledge of the possible and 
detailed recycling treatments, and have hence to be involved 
in the ecodesign process. 
2.3. Research questions 
Our literature review underlines two main features of the 
ecodesign process. The first one is that ecodesign is a new and 
fast moving domain, in which methods are still not well 
established, tools and regulations are rapidly changing, much 
of the knowledge still has to be constructed. The second one is 
that ecodesign activities are highly collaborative, involving a 
wide range of stakeholders in highly interconnected activities. 
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Hence, ecodesign knowledge has to be co-constructed in a 
perpetual way at the interface of the various stakeholders. 
Those different aspects lead us to consider more in detail 
the way this environmental knowledge is created during the 
design process taking into account the fact that knowledge is 
built by social interaction [22]. It is recognized that 
collaborative platforms can support this construction of social 
interactions [22,23]. So, if the general question of knowledge 
construction is identified as crucial for ecodesign, only few 
research works have been done on the topic, and particularly 
with a social interaction perspective. In this paper we will 
address the two following research questions: 
 
x What are the situations where a lack of knowledge clearly 
affects the ecodesign process?  
x How to overcome these issues within a social interaction 
perspective?  
3. Identifying of the first requirements for supporting 
knowledge-sharing in ecodesign 
3.1. Method 
To identify the needs related to the use of ecodesign 
knowledge during a design process, a research method has 
been developed inspired by the Scenario-Based Design 
approach [24] (see Fig. 1).  
 
Fig. 1. Method description 
 
The method is based on the description of scenarios dealing 
with ecodesign activities. They take the shape of a written 
story with identified characters. These archetypes, also called 
personas [25], are based on authentic information. Scenarios 
were built from a collection of interviews, case studies and 
literature reviews. Each scenario is made of a problem 
scenario and activity design scenario. 
Problem scenarios describe actual ecodesign activities. 
They allow us to identify “problem situations” in which a lack 
of knowledge affects the ecodesign activities. That is to say 
situation in which persona encounter difficulties because 
knowledge is needed. A persona who cannot understand an 
environmental regulation is an example of such a problem 
situation. 
Our hypothesis is that social interactions between the 
stakeholders will create the necessary ecodesign knowledge, 
and make it more shared over time and space. Those 
interactions could be supported by a system (e.g., a 
collaborative platform). Design scenarios are stories that 
imagine how personas use that system, and how this 
overcomes the difficulties raised by the problem scenarios. 
From each design scenario a set of “support functionalities”, 
(i.e., the functionalities of the system that will support the 
interactions) can be defined. Making possible for a persona to 
identify somebody who knows the regulation is an example of 
support functionality.   
The scenario-Based Design method [24] has been  used and 
tested for a long time, especially in the field of computer 
sciences. That is why our method is widely inspired by it. Its 
user-centered approach is particularly relevant in our case. 
Because we can imagine how to support ecodesign processes 
without preconceived ideas. The use of written stories is also 
relevant. We build our scenarios mainly from interviews and 
interviewees identify themselves with the persona. Written 
stories have the benefit to be easily flexible.  
3.2. Application on a first set of scenarios 
An ecodesign strategy can be divided into elementary 
objectives. The environmental manager is then tasked to plan 
all the environmental actions deemed necessary to achieve 
those environmental objectives. 
 
Scenarios  Sources  Synopsis  
Complying 
with a certain 
future 
regulation 
1 interview,[26] The company is informed that a 
future regulation will be set in a 
few years. They want to anticipate 
it. The environmental manager is 
tasked to produce an action plan 
Call on external 
consultant 
services 
2 interviews The company decides to launch a 
new product which should have 
environmental advantages. They 
call on external consultant 
services to get a guideline in 
ecodesign. 
Perform an 
environmental 
assessment 
1 interview,[28–30] The company decides to impose 
an LCA for each new product. An 
engineer has to perform it with 
new software. 
Table 1. Synopsis of three scenarios. 
 
In a first approach, the three following objectives were 
considered for our study: Complying with a future regulation, 
Calling on external consultant services, Performing an 
environmental assessment (Table. 1 gives some more details 
on those scenarios). Indeed, they are classically used in a 
company and cover a large part of environmental actions: 
 
x The anticipation of future regulation can be a part of the 
definition of an environmental strategy. For example, 
REACH regulation forces designers to create an action 
plan in order to comply with the law [26]. 
x The establishment of a collaboration with an external 
consultant service can contribute to the general strategy, if 
there is a lack of skills or resources inside the company 
x Conducting  a Life Cycle Analysis(LCA) [27], either if 
data collection [28] or simply the use of the software [29] 
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are difficult, can contribute to many different 
environmental strategies for a company (ecodesign, 
ecolabeling,…) 
For each objective, non-structured interviews were 
performed with companies or environmental experts. A 3 step 
pattern was followed. The first step was to understand what 
the operational activity was: who was involved? Where it took 
place? What was shared? etc… Then, we tried to understand 
what the difficulties were. Finally, we made the interviewee 
imagine how the situation could be improved. Table 2 
presents an excerpt from one of the interview. 
Results from the interviews and from the literature were 
grouped to describe the corresponding scenarios. 
 
Questions  Answers 
What was your role 
in this activity?  
“I had to produce an action plan […] I got the 
regulation the environmental document but it was too 
difficult to understand […]I made contact with a 
former teacher of mine to help me[…] I wrote a 
proposal of action plan by myself[…] Then I sent my 
proposal by e-mail to my supervisor […] My first 
proposal was refused” 
What was the main 
difficulty? 
“I received too many e-mails a day, so I did not 
notice information about future regulation […]  I was 
aware by accident, I was near the coffee machine and 
I overheard somebody talking about that […] I could 
not find in the company any support to understand it 
[…] I did not consult the accountancy department so I 
cannot attach a cost to my proposal […]” 
What would make  
the thing easier ?  
“I would like to receive only pertinent information 
[…] be able to identify people who can help me 
outside my company […] make the accountancy 
department participate to my proposal” 
Table 2. Excerpt from an interview. 
 
3.3. Problems and solutions identified from the scenarios 
Based on our three scenarios, a set of problem situations 
(see Table 3) and a set of support functionalities (see Table 4) 
have been extracted.  
 
Scenarios  Related problem situations 
Complying with a 
certain future 
regulation  
Monitoring regulation 
Anticipate a very changeable regulation 
Difficulty to understand 
Few available experts 
Call on external 
consultant services 
Need for training 
Control broadcasting information 
Importance of informal interaction 
 
Perform an 
environmental 
assessment 
Difficulty to use new software 
Software not adapted to company needs 
Confidentiality of supplier’s data 
No ability to understand guidelines or rules 
Table 3. Overview of Problem situations 
 
Expected issues in problem scenarios were found, such as 
the importance of monitoring regulation, data sharing with 
suppliers or the difficulty encountered when using new 
software. They seem to be common in ecodesign. Many 
people should change the way they use to  communicate, 
share or collaborate, because the usually interact in an 
informal way, without any recording.  
We point out some issues intensified by ecodesign. 
Difficulties in understanding environmental regulation or 
applying some rules without necessarily participating to their 
elaboration are one of them. These problems are linked to a 
lack of knowledge. 
 Our activity scenarios led us to identify a set of solutions 
to previous issues. A repository of past proceedings seems to 
be useful in all studied scenarios. Designers need a way to get 
what was done, not only the result but also the reasons which 
lead to it. It is useful to understand why some choices were 
made. 
We observe that some problems were overcome through 
informal interactions. They are off-record so when the same 
problem occurs with a different person, the same walk has to 
be done. It will be relevant to get a way to catch it and make it 
available. 
We note the high level of interaction between designers. 
Interactions happen between numerous actors coming from 
different company departments and located in different areas. 
We need a way to make people communicate, share or 
collaborate. 
 
Scenarios  Related support functionalities 
Complying with a 
certain future 
regulation  
Be able to identify knowledge owner (inside and 
outside the company) 
Make people able to communicate, share or 
collaborate, which rarely happened 
Reach past activities proceedings and make them 
readily accessible 
Call on external 
consultant services 
Get to formal and informal exchange 
Involve more actors but at different levels 
Perform an 
environmental 
assessment 
Make easier and efficient the communication with 
company department or suppliers 
Be able to understand how and why rules/guidelines 
are developed 
Table 4. Overview of support functionalities. 
 
4. Conclusion 
Facing new environmental regulations and public pressure, 
many companies adopt an ecodesign approach. But there are 
still difficulties to integrate ecodesign tools and methods in the 
already complex product’s development process. As 
frequently emphasized in the literature, knowledge plays a key 
role in design, and this role is exacerbated in ecodesign. This 
paper was intended to identify situations in which ecodesign 
stakeholders are facing a lack of knowledge, to finally propose 
supports during those situations in order to create new 
knowledge, and to make it more shared. 
Tackling this question from a literature review, real life 
observations, and interviews of ecodesign practitioners, three 
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global scenarios that cover a wide range of ecodesign 
activities within a company were defined. Those scenarios 
made it possible to identify a set of eleven commonly 
encountered situations where a lack of knowledge affects the 
ecodesign process. This set of problem situations stands as a 
useful description of the issue of integrating ecodesign in the 
development process of manufactured products from a 
knowledge perspective. 
A second outcome of this research is a first set of 
functionalities that could support these problem situations. 
These functionalities are related with social interactions, and 
could be integrated within a collaborative platform. 
Besides these results, the qualitative research approach we 
used was inspired by the classical Scenario-Based Design and 
stands for another contribution of this work. Firstly, scenarios 
proved to be useful for gathering information from different 
kinds of sources, and formalizing it into a synthetic and 
structured material for the researchers, while remaining 
understandable and questionable for the interviewees. 
Secondly, scenarios are a useful mean to draw relationships 
between the problem situations and the support functionalities. 
Obviously, we do not pretend to be exhaustive at this point, 
and work is still on progress in order to complete the first set 
of three scenarios from the observation of some more 
industrial ecodesign situations. This will probably raise some 
additional problem situations related to social interactions, and 
will complete the requirements for supporting knowledge-
sharing and knowledge construction in ecodesign. 
In a future work, we propose to regroup these functions 
into a collaborative platform [22]. Some ecodesign platforms 
already exist. To support waste recycling, Kuo [6] developed a 
model of a platform dedicated to tool connection. And with a 
more collaborative dimension, Gingko21 developed a 
webtool, called  “Seeds4Green”, to aggregate environmental 
contents [31]. But those propositions are not so much focused 
on knowledge construction through social interactions. 
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